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—-vmXMt <! i: ^"Ct S F >y F3-FXi4~&7C^- 
[ If 5Rif 2 ] m&mz¥ ^>^y-M:. t >^-T« 

aj-rs ^m^ss^at-?^-? & f 

-XM^Mh i fc j6*T* 5 F •/ F 3 - F X(±Hi*5c 
[00 0 1 ] 

[0 0 0 2] 

Ot — * Tft ottT'jyb HBtflqt^s .1 fc (iff i 
L < t Tft £ . ?7r^ ;W4*±-T 

m±t^ < MMit S tit ifc£#ft -6 o - ^S^fflSftffl 
J4. T'JVb «IItf- * BfWf 5 ; £ i 0 (5 

[0003] ^m?v yhcvmiz&m&mmte?-?* 

S*t3r^. <ra^<?)ftp a pC(4. WJyhCS^i, 

. u y h ^*<§^-^{4t- * * nt^trs fcft 
ft§, L^LSr* 5 ^. IIH^*Wn-F^a-^LT 



[0004] ftfliltf- ? £ WH^ttS i t (4ftJ£> 

^>-?"£ a tc^.i.=5:t^-ae#'ft^S*a* J J: < WfMt 
SixT^S (Mi.(4\ ^HWfFll 5 , 683, 8 5 5? 

5, 09 3, 14 7f, 5 54, 842f, [Wf 

IS 5, 54 2, 9 7 1 ^mtWffi 5 , 502, 304f 
mm) . ^*SffTO^<{4, ft n a ptCT-^^Hf^bt-S 
^46c01i:»EPffl?£-C-ftSo ^HWfFSS, 4 0 

1, 5 6 1-?. |51SI5, 6 2 9, 5 1 2?. |3]^5, 1 
3 5, 5 6 9?. |H|iit 5, 409, 7 9 7#fttXHSS 
5, 599, 6 4 9?2r#Bg§^V\ jMtMqBS*tT 

mm/ a g x ffiiKT* s . 
[0005] mwm*?*}- mmcox o zmawmt 

as ; t s m L^iea l t v ^ u . ; ^ras«4 

WttfFSS 5 , 5 3 2, 1 04 #TB»S:ftX ^4 . 3 
H*ll#rFBJiffl«(4. a-tllfft- 4 WM)±.liZ Sfev t .y 
^Sr^i -y FMU ^V^'itoefeffl^T-'-^^r 

t4. zco^vi-mmrcowm^^ti^c\b, mmtti 
t±\ noi**a**rfL* £ t T-ft & . mm<Dmmx-^ & < 

S^'iURB § tit, i t fiBH 6 * lV Cft -S . *7*- 9 7 a 
•y ^ (4«it-f ^ t WT'ft S . KWtmfW. 5 , 5 4 9, 
9 5 2-?. IHIS5, 6 1 6, 4 5 0-?&WIU^5, 6 1 
6,447 ■? izftrr 4X7^7 ^Mz i? x >y h EpjfiJ-T l> 

wtfmxtejzmM^BMcotzmzyt? j x9cr>mm\,zm 

ffi^n 3"^r EPffl-tS i t fcM-t-S fc ^T"ft S . 
[0006] 

[fg0J^?i£L4 3^Si&j!I] ±^«4 3t. 

m^Aco^a-c-Bt?^^'-^ ^f*^s^wfts . 

^9Kti-«*aiv«^ (WJV1«^ Bfft^ 
*6»f4 i fc fc&S ) ifc*<. WptBi-?lLx-^^ 

a*-; t ^'fflHX(4^^T*ft h m^zn Lxw&mLT 

[0007] 

imm&m&t&tzibe&m ^m^-mm^z x h 

b . F >y h 3— Y^ILWjt) — F<50 i 3 &~&7tR§ 
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< o -e<o£ i-Mm^St^^tit z t ^Tt & . 

[00 08] *f|BJ^gfJ^ffl!lffii3J: £ k . S W?«Tttg 

#T"# iWRsWiffiSfLi. #B3:A*HllMK2: LT, 
SKtm^WIRTIiftiirv , Sfifep D n <o}I;t<otl 

i^ftTTcoascotisis- *&**-■£ z k ^vmm^h 
*. mcosLmmnkLx, mwf-9\zmK&*.h 

[00 09] *»Bg<?3S ^SrSfflfflfcL SSJrWfcSffcS: 
^- F tfDfraffc: , y^-T'M^IRS d t tfX'% h F -y 

BJ?o£6tEiJcOfinij(±, SUfftfc^&i'-Ffc. 

-^^mmth^k^mk-thjmw^wmhm^m 

FcoS®(C , -tr >-9--T'l%^BSS - t 4 F 

-f-? tT^Ste^Sg^SS*^ffi^## LT 

t^&v- FcO^Mt::, -fe "Cft»8l4 d i: #T 
# 4 F -y F 3- FXtt~»5cA— 3- F CO^T'Bf -f-fti 
§ fut r — 9 £ * L T 3r h £ £ fllft tf>Sfflt=3iffl^ 

[ooio] *^Bfl(i:. ^mr v y f . he. 18*3*1 

SUDMrSf L&^ , f Cf-^J nt^fW 4 

tt„ #)p n pM/^i££tMf:!W-4 ttfo-c**. f«w-4*ijfii 
tLT. ■f-^tjB^iJtfttcffliHSft.itmt. ft 
^fntKctint v * § gt#<o*m t con ^ffisff ffl 

& flfc&W;?. 4« ftiIlW4 ifiSlj&ftSr < 44 £ t #w 
6ix4. 
[0011] 

-tcoMk LT. iffl. MXtiSttRV 1 '?' v ? 

^ &L^*fflT/FAAc0iKt3^M». *6*W 
£>ft4 0 *^CJ:4IK¥ifriB5r(t»iaKfir*(i, 

f -cawurv ^ftco i, cot'* o t t> i < , tr. 



f-^-7'Jyl. *T»ftii:3&^r*4. Bf^-ftx- 
[0012] «i?sriB s 5r^d**Ni»C*o-cfe^aHH 

£„ *«W<?5ft*WJB««— 3fc, imdfffc^iBRl 
* *t*H«Tr - ^ * Hf^-ftr 4 4 . SI S^W 

ttiatf - &c\kk%z>cox\ t-9i±.mz. ii'mm^k 

k^hmmzum-th c\kk%h« mtit. f~9^«§ 
z<?Mn<?)mmLm$:umt& £ t * s t# i^ti 

mmiz&m-t&zkizj;*)^ ^3^*. s^t^sis 

EX(i;fep a p«If*Sr#-x 4 £ t =5: < 4: #T# 

1 1 T* s ^5 z k zmmztifzw 

[0013] m^ikf-fizm^ti&mm. mmx 

^9 b)V<nmm.mcr> (-t%b*>. 400nm— 700 
nmCOmmftCD) ft*. $>-?tzkLTi>i,ZkA,k'W.URL 

lt. F/i-o^f- ( i r> mmrmu 

XliMft-flliCO. #C8 0 0nm-l 2 0 0 nmCt 

LT . SRfmsfii*^^ F 
/F«^h ( UV) mm {-ftchh. 400nmiHl 

[0014] *mftrm&ttmmmz. 

ftzmmLfzik. wm,x^9 b)v<r>m<r>mmz3stt 
hw^fr(n±yv-mwx^\ti%K%&%zim^m 

mk LT5t«?tLS, tek^k^^ffitrntfohmfe 

f±^rV\ ^^M^*^* 1 ST tit 4 

tfflti -5 T t>2fs^<D@ Wfc t TJ4*ffl t ^4 . £ 
CO J; a 4WR**qBW*CliT -y 73 yy<-^-X(i:T 
- y 1 uf ^ ( r >y y 3 y y 9 —m t-?v ^t i± 

Indian J. of Pure and Appl. Phys. , 33, 169-178 (1 
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[0015] xwrnm^comm rgtjii&v^mj 

vtm i 




[0016] 
C-fKl ] 



[0 0 17] ft-3-ISsA. Cfl -^fL^^vuy 

XmitfZtlX\i& (Appl. Phys. B56, 385-390 (199 
3». i*L^<0*?(ifK6tt* t Bf< » **HB&fc\-vc3r 

fflt^o^s. Ri **, aair^/p (si^ny 

IK? (C K Br, I ) % TV—JI& (7x-/K ^7 
^-/K tij^/K ^x^/K IP) , Ti//P (T 

Sh\ xxf^tL<l±^;my) . x/I^yfg^i, 
L^ix/i^yffif^fls (x/v-fcyrs. >wf y\Y, 
xivyviv) . - b nXI±tix-f;«* l± tto 1 1 

£ovvfihj&»**$-. R 2 it. ffiB0>aH*77Wf/K T 

y — ;kxiir ^A^ST* sit a*-?* s ( ; wfiatis 
x«B&! r/i^/nc-$> s r 3 a*ry— ^ 

T"i5 0 . <lii£>cDft*fittKX^ WW9 i R^tcfc 
^TpRJR^^-To R 4 Hffi&OBJ&T^/K T'J-zl 



«ftT;I^;l^iW*fflT-*£ ) . R 5 fttfR e (i* 
*JK^X{iff«£7)ffi^-^<7)T;P^f )vmx*fo &zt 

R 5 &tfR 6 (i, ffiStOS («, b°n-/K tiJS 

coiz^m^m^m-tz ttfxz & . r & rx/r b it. t 
co—^x'h-oxhi^. 

[0 0 18] 
[ft 2] 
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[0019] i<0Sf5«^im>ffiffltfMBLT^4S: 

Ifo^iftfP^^TV^ (Tetrahedron, Vol. 34, No. 38, 6 
013-6016 (1993)) . ££>fc. Mii^ffl^PSlRM^* 

wtttst* s iittftc7x##tc^^T t> mmz tlX V ^ 

(J. Chem. Soc, Perkin Trans. 2 , 853-856 (199 

6)) . 
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[00 2 1 ] *milzi3&W 2 tcifc Lfc ± 3 
£8J (Wfc^abSSTSfc) j&stM-CftS. . Yi , 

3^Stl)-3tC)i^. SFCijUt, T 2 JiffiSoM 
6tfXt-&«Ui, Xi . Yj XttZj £\ flteftGfcl/C 

^Jfcfr 1 fi^jb-frT ffiffl LT fc J: v 7jc|4-r y ? fflf£ 

/l/y7x- /KLucifer) -fxn- ( H ) -fefgii* 

fWXf^Vt LT*fflTS)^ (Nature, 292, 17-21 
(1981)). 
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[00 2 5] ^HJtfiX^/l^y^CDfeS (SW3 ) 

/l^^JRajK^ftflJtaftJFt tTColourage 47-52 (1 
995)#fB) . *»BJ?'(4. X 2 &V/Xl$Y 2 (4, UV 

(C u I » 30 . #MBB*ttfc^ifctf>fc:ffl^4£ 

t^tisr^/i/ (;*^/k xf;i, x^/k -rvr 



H 



[002 3] *^fct3V^T«4, ±3£<fr, R 8 t±ffiK» 

co iz&Wft ti y £ ^ctWRco >V •/ 7 x — /W x n — 
fe» (H) *qrMT»*. £«o»ofl«tM-0>3fc3K» 

89 1, 3 5 l#fciE«;&*VO*4. 
[0 0 24] 
[-ft 5] 
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K 

t^X"# , $ ^zmmm^m^-thtzmzm^h^t 

*fflT"£>£« Wmfo J Rlf KZU, Z3. Z4, Z5S 

xtemm * st h mzma-t %> n izmm ? * & ffit^m 

y t> a % ^yy>rv" y „ ^yx-f s y ^ax 

[0026] 
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[0027] m^ttosv^r s yMmmtfm&<D¥ffix 

— 0. 33) *3i«r-rh97jt-=yWs.^rirT^'T>'b9 
(TPHA, L) 4 0 0°Ctf 

ISWlw^SffcS (J. Am. Chem. Soc. 120 , 2989-2990 
(1998) aV*4*L4SJaWH) . ^«J;-5^ftti±, 

ftMli. ^3te<7)iSl^i (0—0. 8) &trfr*)* * 
&ft¥m&Tfo&mm&feZ.h-7Xcr>i/~7h (AA 

tm 5 



Chem. Soc, Perk in 



em-ab3~l 0 0 n m ) SrTjcf (J. 
Trans. 2, 613-617 (1996) #JH) 

o.8) (»6Wfc^^jft£i3^4«fi<>>» 

ifcCOI^TiiTetahedron Letters, 39, 5239-5242 (199 
8)233) . 5r#Bi* (Ar) fii£*iE&7x-/kST*-?T 
£> J: V > L , ± "3 tt»S:4H0r$&£ ( >f 5 rVn , <y 

[0 0 28] 
[ft 7] 
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[00 29] iti^O s P&tXQ(2 s 
*S*i4«a^>*AKfe**^. (O) coid 

Am. Chem. Soc. 116, 7801-7803 (1994) #BS) 0 X3 

Li at//XI±L 2 liAnyy, x-r7l~?-c7)fl& 
HRtc * AK te*t L T fflfttt £ S^ffittoEtfi^PC 
(P) oJ;p^t"t°U^'/^Mil* 

v^-s (^e#sco^y-»)--tfcits-^iaffl^f^3* 

Lfc&Ofcl/C, Chem. Rev., 97, 1515-1566 (1997) # 



ff±S«4I*Sff. ft^Bi (Q) {±, SaMESRV 
HjS***^ (JfSEEHWrJSS. 0 0 6, 50 3 

[0030] 
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[00 3 1 ] HRtC*m6fc5SUt:, 7x-/mV/ 
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otochemi stry and Photobiology, 66(4), 424-431 (199 

( d ) sat/gsft ( a ) m*m-ngr&. z 
mmrx-im^mzftm^um u, ~o. 9i)m 

u F k &<*ffl&mmto (*■) . so 

a*»S>*i4fcit>, mjRS5*vm&. iJW>-»O0!fc:*i 

ft.*=pmiiiR«»?Me*i8WsiL, tat co^gr. $ 

ii. * n a p±(e#£ U#4 *«Dfl&<a3|HMO«iK««* X3 
[00 32] 

*f» 8 
/'*\ 

' < 

1 / 
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I I 

T 

[oo3 3]»48ti y?v^T~y\l®mx\$y~y 
av-e^a^w^^tto^w^ifit-^^-rji:. Moie 

cular Luminescence: An International Conference, N 
ew York, W. A. Benjamin, 295-307 (1969) #B§) . £ 

Mm?MW.i¥&mt LXRtf-4 >?<r>m&Mb LTffiffl 

£ft.T<^4 (H&^dfti: LT Infrared Absorbing Dye 
s: Topics in Applied Chemistry, Masaru Matsuokafi, 
New York, Plenum Press, 1990(7)35 5 *MfH 9 ^# 



^Tii^SS^'ltCiCli: (Dyes and Pigments, 11, 7 
7-80 (1989) #88) , SKcSetftflft i i: (Aust. J. 

Chem., 27. 7-19 (1974) #flg) . * LT3e3SaSte« 
fthZ\t (SiewTllffiBJtOl^TJiDyes and Pigments, 

35, 261-267 (1997) #gg) ^264. £*l£> 

t*>/£ o 4 fc«x?wfflBfl<p3rtm* fc/t ^-r . its 

^T\Zy?uisT->X\%y~y?uisT-ycDH&ffl& 

mmte. 7i-;k 1,2- 
«s-£-t^;k 1, 8-«^+7^;k ^ipss^aai 
hL<imm3rmnTfo&fi\ x^yiv-^-uryhu^ 
T- y <n i 3 * $ ^ fc* # ^hB^jK 'J 3Wt* 4 

0Ho«#t'a#$ti.4 t'iOJ; •5*abi5t:ts^T1I»S*i 

(01. #3Sett. 8jff&) £ MISSES it 

tmwjiswtt («. mmumxitxh-fxnis 

y h ) £i#3££-£4£ t i> ^ig8S^im« 

#4. X5~ 8£(i|BH tint tS&oTt 
#tW^iO«i^P«»<0«Wtfc>t^. ^«JS^ (M 

^JR-CfcoTfc Xi\ ±m (M 2 ) liZl-ofO**]^* 
Rj (-?-) y?vii'T—yhmi1x%>« ■kmvWzl.i^ 

&mcwm £ sse § * 4 jijD^Kfgs * ft ft 4 <o t mm 

& rT^-Wt-j ISfii^ (Ms A l&T/S i ) 
*-f-4ii:* i 'T-&4iOifc4 0 §^>t, itni^i 
tt, »-feffloSBfc#'ltS:SLL#4%feiaco«m^Re±-r 
4o rfl^WififtJ, itt^coW^^-'J^v— ft.-r 
4^^C0te-&* (Thin Solid Films, 299, 63-66 (199 

7) mm) x«iT>Ku-7-*ifjtii-r4/t^S'&* (a 

ngew. Chem. Int. Ed. 37 (8), 1092-1094 (1998)#ff3) 

(ztih nmieyfrfcRtsmmz mt 4 mmiz^ ^x « 

J. Am. Chem. Soc. 118 , 2746-2747 (1996) #{E) . 7 

tiSv^ (0-0. 80) . Uli. d^t^coWWi^^ 

m^-th^r-f— i-y?nisT-yl£. mMcoi-y?n 
isT-y£Vhiz%<%^^MZVmt&xh-7z. 

#4o 

[0 0 34] 
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[0035]1L 3 (4, 7^0y7-yi^>"V^ 

[0 0 3 6] 
Utl 1 ] 



?6 >-(CH=C^n CH 

R 12 



[0 0 3 7] *^V£^Lfc±3fc£'r-i't4lft#e 
Tft o T , Af&Bfl fcSgfflT* S . xJEflBtaS* . n i4 0 

xte&mcomm. < i -4 ) x-fo hzt j&*ts „ *fc 

fflB»*T*4£ J: Y 2 &t?Y 3 {4. 

N, 0, S. SefcLOiTe, 

^S. $6tC Y 2 Xi4Y 3 #S*r& * 

|s]«t. ^ISJS(4fiS«^#^X(i^^#^SaST 

Ri 2 X(4R 13 «4. S**-C"fcn(4Ml*a^l^f£ 
Miff. R l2 X<4R l3 «4. 

b'x/K 7HJ (allelic) s T-fe^'J — v 

ytt, r-*>ttX{4^oM^r) ivv, R i2 



&V'/X(4 Ri 3 tfffm LX& *) lEWoWfj^fSLhtcS 

HfeHI±<7)iEi*^S?t(4- 1 t&Oft&cO 

y^t— ^A, 30 t-lSw^yx^H^il.. mm 
R 12 £ R 13 £\x-f7Uo4 3##*B£^«r;M 1 ;i' 

K I- , BF«\ 30 TTOW^y^fcfcSiBB* 1 
foh. R 12 £R 13 {±. SKMf4Sr*U^-X(4*fUv 
-KJK 0 atrfcfttoHKdfrCib £> d fc fcTS h . SIS 
fe*(2:*° 'J v-(0*BtdR 0 &£ ii& ^ t . i fcjfgg 

(m^-m^ffis^ffl. wa, 30 tk 

[0 0 38] 

nti2] 

W» 11 



?8 



I 

Rl4 



=(CH > ^CH)m-CH 
Bi 



^9 



I 

R 15 



[ 0 0 3 9 ] ^COJ; 3 V v i?ft&9S&iam*1tt 

4 LV\a*WJWR , C*4 . 7'U -/ y'{4. f£E^A* § 
so. ffiL<IJ5M, 6MXi±7M^ffiScoeafnffljt#: 
tAS^tmS. i«4d^^{4M^«*. T/P^f 
;P (ffj, t-7>/i/) , Xr;p7jfyH (RXfZc?) 

B{4a^c7)il«it*, Anyy (»4L<{iC l ) . y 

^) „ X— rf— /Kethereal) xhdfy, 7x7 

\yy'my) , A';Hi'7y-f. ^;l^7b 

i-yfy^J^z/, i-*<.y t J)V-**:i>>, m . T 
rf^-HtXlisKU ^-ft^fcftcotS^^i*^; t &X' 

*tffe«i4 siss^H-c"<i^*nf* «• . z mznsm 

Y 4 tY 5 {4. JiaW^rfSSlfBtSJftS^-S^toMPSrJH 
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rtWSWfc^SfSrJK^W*^. jftSWtti, 5M8HX [0040] 

li 6 mm*Bi&i-& . i ljvi 2 iss j: a * [-ft 1 3 ] 

^fea^»[I^(ridigization){±^tt&ig5i-rS £ k 

*m 12 



WO [ >— GH=(CH .CH)m-CH=< ?H 

X 



[0041] sijojwia^aa^^ttww^ww 1 3 

it. £<^ffl^£ffl(4X?TW >&mXI,±X7T 'J y 

ffl-tScIt^M^ilTV^ (IH6&BIW0 9 6/3 5 
142) . £ix£><7)fiS(4. - r-T-rb'^XHrtg^r 
BmffMS«^*3(tl> I R®TO£g«i: LTWt&<r 
b hmxkZtlX^Z, ( ftfflW ttffiK&IBE P 0 7 6 4 8 
7 7A 1 ) . 

[0042] 

[ftl4] 

*m 13 



O" 




CT 

w 



[oo43]x?rw yfe*{4. *»w«oif<oW(sKc 

k -o T ff * L v VMeofSBT * 4 S&SStt CO ± ^ £ a&* 
i<a6fLTV^S. Z 1 23ttfZ 1 3(4. &x%&lz^ 

U y-7A^^ffi^lSWWA i ^*l4t^SX{4X^.^ 1-/1- 

co^w^tii., «*^#^{4, ^.^yt^r-tyy 
mm btzh HMco&Th hc\b § & a*. £ *i 6 t 

RSaiSfiSr^. +'&«9ffil±a?rWt* (O- ) 

'MWFFjWK* (*H#¥rfS 5, 227, 499^)X 
(4S« (*»tf^5 , 2 2 7, 498^) OVt$**U&» 

[0044] SiJ^fflH<0 I Rffl£f£*ffl 1 4 fcjjrf ( % 
^M¥ifAlza y&mRtf? na-^A 

(4, Sensors and Actuators B, 38-39, 202-206 (1997) 
St/Sensors and Actuators B, 38-39 , 252-255 (1997) 



^ttcO±^£t*«J:<*n^TV'>S <> Z12WZ1 

3 {4. es^a^#KX(4s«^#Ms 

S:^-f. mwmtcJt^imizli. 7x-;K t7ir;t^ 
<7)ffi 1 *r s ffifco* . e y y -> a , 

5g{4^tL5rV\ 
[0 04 5] 
[£15] 

#*4 14 




[0046] ±mo&'ffl±m&<7)&iam*irt&i>(D 

fflf4 £ i: T£ h . SiffiEflf fcli?HSJfit5t#t *« 
SoM^iStfe S„ffll5, 1 6 at* 1 7 1 4 J: 9 -« 
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Abstract of JP2000227950 

PROBLEM TO SE SOLVED: To make applicable ciphered data tc an article without hiding whole or a 
part of an article surface by preserving data ciphered as two-dimensional ciphering such as a dot 
cede and a two-dimensional bar code on transferable intermediate supporting body. SOLUTION: The 
pattern of data ciphered as two-dimensional ciphering such as a dot code and a two-dimensional bar 
cede is transferred and printed by a desk top jetting method by an ink jet printer 2 on the intermediate 
supporting body using the flat sheet "i of common paper, ink jet glossy paper, thermal transfer 
receptor paper, regular printing paper and a transparent sheet, in the desk top jetting method, the 
pattern of ciphered data is transferred tc the article of a wall face, glass and a computer screen and It 
is bended. Thus, ciphered data can be applied to the article without hiding whole or a part of various 
articie surfaces. 





English Translation of JP2000227950A 



[0001] This invention relates to a transferable intermediate 
support having encoded data on a surface thereof, an object having 
said support affixed thereto, a method of preparing the support 
and a method of preparing the object. 

[0002] There exists a need for encoding data on objects including 
but not limited to photographic prints. On photographic prints 
data may contain image capture information such as exposure 
conditions during picture taking or a time and date stamp. 
Historically storage of this data has been placed on the non-image 
side of the print. This is done to avoid two major problems. 
First, the materials needed to carry the non-image data are 
visible and would thus degrade the original image. For example 
magnetic materials are useful for the encoding of data on the 
backside and borders of photographic films. However when the 
amount of data is small, such as time or date characters, it may 
be printed on the image side of a photograph. To some even this 
amount of data on the surface of a print is objectionable. Large 
data files are prohibitive. The second reason for backside 
encoding is compatibility of materials. Any materials that carry 
the non-image data need be optimized to avoid chemical 
interactions with existing image chemistry. Encoding data on the 
backside the print will prevent most interactions of this type. 

[0003] In addition to photographic prints there exists a need to 
encode data on other objects. These include but are not limited to 
walls, book covers and pane glass. For some of these objects the 
problems associated with photographic prints is less important. 
The overwhelming problem is the method or means of encoding these 
objects. That is, it is obvious that jet-printing on a 
photographic print is the preferred means for encoding the data. 
However jet-printing on a wall or hard book cover is not readily 
accomplished. 

[0004] The encoding of data on an object is known. In the monetary 
and copyrighting industries invisible encoding of indices and 
markings is well patented See, for example, U.S. Patent No. 
5683855. In postal applications many methods and materials have 
been described for marking of postal pieces See for example, U.S. 
Patents No. 5093147, 5554842, 5542971, and 5502304. 

[0005] The prior art is plentiful of direct printing methods for 
encoding objects with data. See, for example U.S. Patents No. 
5401561, 5629512, 5135569, 5409797, and 5,599,649. The direct 
printing methods commonly described are thermal dye transfer, ink 
jet and AgX printing. 

[0006] There exists much art involving thermal dye transfer for 
the encoding of objects such as mail pieces and card stock. The 
art describes the transfer of material to a receiver to "form" the 
mark "post printing". The prior art is disadvantaged in that it 



provides no means of marking objects other than the flat still 
media that was co-optimized to receive the printing material. The 
prior art describes only objects that can be easily sent through a 
printer. This problem is addressed in U.S. Patent No. 5,532,104 
which discloses first jet-printing a white patch over the existing 
image and then printing the data file in this white area. The 
problem with this method is that the information under this patch 
area is lost, in other words the original image was degraded. 
Obviously the amount of data that can be recorded is limited 
because only a small area of the original image can be rendered 
non-viewable. Large data blocks are prohibitive. 

[0007] U.S. Patents No. 5549952, 5616450 and 5616447 describe jet 
printing onto optical disk labels. These patents relate to the 
printing of a picture or logo onto the surface of an optical disk 
for aesthetic, artistic or advertisement purposes. 

[0008] As described above, there is a need to store encoded data 
on numerous objects. However, the methods described in the prior 
art generally do not permit applying encoded data onto objects 
without obscuring all or part of the surface of the object, which 
in the case of a photographic print results in obscuring the 
image. Further, there is a need to apply encoded data to objects 
that are difficult or impossible to put through a conventional 
printer . 

[0009] In accordance with one aspect of the invention, there is 
provided a method of storing encoded data on an intermediate 
transferable support as a two dimensional coding, such as a dot 
code or two-dimensional bar code. 

[0010] In accordance with another aspect of this invention, the 
intermediate transferable support is capable of being transferred 
with the encoding in its entirety to the final object. 

[0011] In accordance with another aspect of the invention, there 
is provided materials that can be used to store the two 
dimensional data on said transferable support. In a preferred 
embodiment the materials are invisible to the naked eye, and does 
not interfere with the normal observation of the object under 
normal viewing conditions. In another embodiment the encoded data 
is visible but placed in a location unobtrusive to other images or 
data. The intermediate transferable support may or may not be 
transparent depending on its usage and or the object needed to be 
encoded. In accordance with another aspect of this invention, the 
object to be encoded is capable of receiving an intermediate 
support . 

[0012] A further aspect of this invention comprises a transferable 
support comprising a substantially flat sheet having on a surface 
thereof encoded data in the form of dot code or two-dimensional 
bar code wherein the data is capable of being read by a sensor. 



[0013] Still another aspect of this invention comprises a method 
of preparing a support which comprises applying to substantially 
flat sheet, encoded data comprising a material capable of being 
detected by a sensor. 

[0014] Yet another aspect of this invention comprises an object 
having affixed to a surface thereof a support comprising a 
substantially flat sheet having on a surface thereof encoded data 
in the form of dot code or two-dimensional bar code wherein the 
data is capable of being read by an sensor. 

[0015] An additional aspect of this invention comprises a method 
of applying data to an object which comprises applying to the 
surface of the object a support comprising comprising a 
substantially flat sheet having on a surface thereof encoded data 
in the form of dot code or two-dimensional bar code which is 
capable of being read by an sensor. 

Fig. 1A depicts normal desktop jet-printing of dot pattern on a 
blank intermediate transferable support. 

Fig. IB is a generalized depiction of off-set printing of dot 
pattern on an intermediate transferable support. 

Fig. 2 shows an intermediate transferable support with an 
imprinted dot pattern which can be peeled off and transferred to a 
final article. 

Fig. 3 depicts a dot pattern (in its entirety) which has been 
removed from an intermediate support and its subsequent 
application to a final article. 

[0016] This invention provides a support, object and methods for 
encoding data on a photographic print, a wall, a bound book, an 
audio album cover or a transparent inter-leaf in a photograph 
album. An additional advantage is that the materials printed to 
form the data need not be optimized to minimize negative 
interaction with existing materials already contained in the final 
ob j ect . 

[0017] This invention comprises a means to apply encoded data to 
virtually any object. Illustrative examples include walls, pane 
glass, pre-f abricated books and book covers, photographic prints 
and films, computer screens, wood and plastic objects, a ceramic 
object, such as coffee mugs, ceramic cookware and photographic 
album interleaf materials, etc. 

[0018] The intermediate transferable support can be any flat 
sheet, such as paper including plain paper, glossy inkjet paper, 
thermal transfer receiver paper, conventional photographic paper, 
or transparent sheets, or sticker prints. The transferable support 
with the encoded data can be transferred in its entirety to a 
final object. 



[0019] The transferable support can be transparent or opaque. The 



degree of transparency or opacity can be controlled by appropriate 
selection of the material used in the support and/or its 
thickness. Generally, the data is encoded on one side of the 
support and the opposite side is provided with an adhesive to 
attach the support to the underlying object. In one embodiment of 
the invention, the data is encoded on the same side of a 
transparent support as the adhesive. When the support is applied 
to the object the data is positioned between the support and 
object and the data is thus protected, for example from 
environmental conditions, moisture, or abrasion. Similarly the 
presence of the transferable support over the underlying object 
protects the underlying surface, for example a transparent support 
encoded with date laminated over the surface of a photograph and 
can protect the image dyes of the photograph. 

[0020] After application to the underlying object, it may be 
desirable to change and or add data to the support. By use of an 
appropriate adhesive, the support can be removed without damage to 
the underlying surface or the object. 

[0021] It is to be understood that more than one transferable 
support can be attached to an object. 

[0022] The material used for the encoded data should absorb 
little, if any, light in the visible region of the electromagnetic 
spectrum (i.e. in the range of 400 nm to 700nm. 

[0023] The material used for the encoded data should absorb 
little, if any, light in the visible region of the electromagnetic 
spectrum (i.e. in the range of 400 nm to 700nm. 

[0024] In preferred embodiments of the invention the material 
absorbs or emits in the infrared (IR) region of the spectrum, in 
particular the light absorbs light between 800nm and 1200nm. 
Preferable the material absorbs light above 850nm. 

[0025] In certain embodiments of the invention, the material 
absorbs or emits in the ultraviolet (UV) portion of the spectrum, 
i.e., wavelengths below 400nm. 

[0026] In certain embodiments of the invention, the invisible 
material is a luminescent materiel. A luminescent material is 
defined as any material which absorbs light and then emits light 
at another region of the electromagnetic spectrum which may be 
detected by some sensor device. While most luminescent materials 
absorb light at a particular wavelength and emit light at longer 
wavelength the materials of this invention are not limited to such 
restrictions. In fact materials where the opposite is true would 
also be useful for the purpose of this invention and such 
materials will be herein referred to a up-converters or up- 
conversion materials (for a review of system upconverters see 
Indian J. Of Pure and Appl . Phys . , 33, 169-178, (1995). The 
invisible, luminescent materials can be either dyes, pigment, or 



any other material possessing the desired absorption properties. 
And the fluorescent dyes can absorb either in the UV, visible or 
in the infrared region of the electromagnetic spectrum at a 
concentration such that the data can be detected by a sensor.. 

[0027] The term "invisible materials" is used herein to describe 
materials that absorb little, in any light in the visible region 
of the spectrum, but absorb in the IR or UV regions. In the event 
the material absorbs some light in the visible region, the 
material should be used at relatively low concentration so that 
the material can be detected by the sensor. 

[0028] The following materials are useful in the practice of this 
invention 

[0029] Material 1 contains a list of typical UV or visible 
absorbing materials which upon illumination with an appropriate 
light source, fluoresce in the visible or near IR region of the 
electromagnetic spectrum. 
EMI 6 . 1 

EMI 7 . 1 



[0030] Compounds A, B, C are general representations of coumarins, 
fluoresceins and rhodamines respectively. Dyes of the classes 
disclosed above have been reviewed for there use in biological 
applications (Appl . Phys . B56, 385-390 (1993). These molecules are 
highly luminescent and maybe useful for the present invention. Rl 
represents any group including a hydrogen, substituted alkyl (per- 
halogenated, branched, saturated or unsaturated) , halogen atoms 

(CI, Br, I), any aryl group (phenyl, naphthyl, pyrrlyl, thienyl, 
furyl, etc.) or acyl (amido, ester, or carboxy) , any sulfonic acid 
groups or derivatives of sulfonic acids (sulfonamides, sulfuryl 
halides, nitro, or substituted ether group. In general Rl could be 
any group that allows these compounds to remain luminescent. T 
represents any of the following groups, OH, substituted or 
unsubstituted amino, a substituted amino group where the amino is 
a member of any ring, fused or otherwise. R2 can be any 
substituted alkyl, aryl or acyl groups ( perf luoronated alkyl 
groups are particularly useful in this position) . R3 can be 
hydrogen, or substituted alkyl. When R3 is aryl or CN these dyes 
are particularly useful for the present invention, these dyes 
absorb in the IR region of the electromagnetic spectrum. R4 can be 
any substituted alkyl, aryl or acyl groups ( perf luoronated alkyl 
groups are particularly useful in this position) . R5 and R6 can be 
hydrogen atoms or any combination of alkyl groups. R5 and R6 can 
represent groups necessary to form any ring (e.g. pyrrole, 
pyrimidine, morpholine or thiomorpholine) . R5 and R6 may be part 
of a bicyclic ring system, fused onto the phenyl ring as shown in 
the general structure below. 
EMI 8 . 1 

A reference describing the use of fused molecules of this type 



have been reviewed (Tetrahedron, Vol. 34, No. 38, 6013-6016, 
(1993)). Additionally the impact of annulation on absorption and 
fluorescence characteristics of related materials is has also been 
described (J. Chem. Soc, Perkin Trans. 2, 853-856, (1996)). 
EMI 8 . 2 

Aromatics (polycyclic aromatics especially) such as shown in 
Material 2 are useful for this invention. XI, Yl, Zl can be any 
groups which allow these compounds to be luminescent. In F, T2 
represents any substituted or unsubs ti tuted amino or substituted 
or unsubstituted oxygen and W can be carbon, or nitrogen. These 
compounds are particularly useful when XI, Yl or Zl are donor and 
acceptor groups on the same molecule as depicted on the so called 
"dansyl" molecule depicted as compound G. Anthracenes, pyrenes and 
their benzo derivatives are examples of fused aromatics. These 
materials are can be used individually or in combination with 
multiple components to form complexes which are luminescent. 
Sulfonated polyaromat ics are particularly useful in water-based 
ink formulations. Lucifer yellow (H) dyes are often soluble in 
water and are comparatively stable and have hence been useful as 
biological stains (Nature, 292, 17-21, (1981)). 
EMI 9 . 1 

The commercial Lucifer yellow dyes were H where R8 is any alkyl 
and X<+> represents a cation, necessary to balance the negative 
charge is useful for this invention The merits of this type of 
molecule and its luminescent properties have been disclosed (US 
4891351) for use in thermal transfer applications. 
EMI 9 . 2 



[0031] The stilbene class of dyes (Material 3) are useful for the 
present invention. These dyes are very commonly used commercially 
as optical brightners for paper stock (see Colourage 47-52, (1995) 
for an excellent review of fluorescent stilbene type lumiphores) . 
For this invention X2 and/or Y2 can be any substituent or group 
that promotes absorption of this chromophore in the UV or short 
wavelength visible and subsequently emits light in the visible. 
Examples include but are not limited to halogens (CI, I, etc.), 
alkyl (methyl, ethyl, butyl, isoamyl, etc.) which may be used to 
increase organic solubility, sulfonic acid and its derivatives 
which may be useful for increasing water solubility, carboxylic 
acid groups which be used for solubility but also as a position of 
oligomerization or polymerization. Also useful are amine derive 
substituents , which can be used to append groups for solubility 
purposes and polymerization but additionally may be used to 
manipulate the absorption characteristics. Stilbenes where X2 and 
Y2 are comprised of groups which allow for a donor and acceptor 
molecule in the same molecule are particularly useful for this 
purpose. In structures J and K, Z3, Z4, Z5 and Z6 represent any 
atoms that can be used to form a ring of any size or substitution 
with the proviso that the material is still luminescent. For 
structure K, it is noteworthy that Z5 and Z6 represent 
heteroaromatic nuclei, such as 

benzoxazolium, benzothiazolium, benzimdazolium, or their naphthalene 



derivatives, which make these compounds highly fluorescent. 
EMI 10 . 1 



[0032] Highly fluorescent amine heterocycles have recently been 
described in the academic literature and would be particularly 
useful for this invention. Material 4 contains several of the more 
recent discovered compounds described in the academic literature. 
The novel and highly fluorescent ( phi SIMILAR 0.33) 
tetraphenylhexaazaanthracene (TPHA, L) is atmosphere stable and 
thermally stable up to 400 DEG C (see J. Am. Chem. Soc. 120, 2989- 
2990, (1998) and included references). Such properties would be 
extremely useful for encodement of data where archival stability 
expects to be an important issue. The diaminobipyridine compound 
M, was found to be highly fluorescent ( phi SIMILAR 0.8) and have a 
substantial Stokes' shift ( DELTA gamma em-abs SIMILAR lOOnm), 
which are optical properties, that qualify these chromophores as 
preferred for this invention (for a literature ref . described (J. 
Chem. Soc, Perkin Trans. 2, 613-617, (1996)). The 

betizimidazalones N are also highly fluorescent ( phi SIMILAR 0.8) 
when incorporated into certain environments (see Tetahedron 
Letters, 39, 5239-5242, (1998) for a recent article describing the 
synthesis of similar compounds) . The aromatic group (Ar) can be a 
simple phenyl or more intricate heteroaromat ic groups (imidazolo, 
benzoxazolo, indole, etc.) . Material 5 contains another general 
class of useful dyes for the application described in the present 
invention . 
EMI 11 . 1 

Compounds O, P, and Q represent several classes of metallized dyes 
which are included in the scope of the present invention. Boron 
complexes such as compound (O) are very fluorescent, stable and 
easily synthesized from commercially available materials (a 
reference describing the merits of fluorescent boron complexes for 
biological usage see J. Am. Chem. Soc. 116, 7801-7803, (1994) . X3 
represents atoms necessary to form an aromatic or heteroaromat ic 
ring, LI and/or L2 could be halogens, ether or any other ligand 
which commonly has an affinity for boron metal. Bipyridyl metal 
complexes such as (P) are described in the academic literature as 
being luminescent (for a review of the general use of luminescent 
materials in sensors see Chem. Rev., 97, 1515-1566, (1997)). Due 
to the described optical properties is highly conceivable that 
such. complexes would be useful for the present invention. X3 
could be an atom which form either an aromatic fused ring forming 
a phenanthroline complex or saturated ring which could restrict 
from rotation the bipyridyl functions. Ml represents any metal 
that would provide a luminescent complex (e.g. Ru or Re) or a metal 
which when complexed with the bipyridyl ligand quenches 
luminescence in a photographic manner. Compound (Q) represents the 
lanthanide complexes which have been described by others to be 
useful for thermal transfer imaging (US 5,006,503). Lanthanide 
metal complex dyes have UV absorbance and typically large Stokes 1 
shifts . 
EMI12 . 1 



Dyes such as the phenyloxozolium compounds, generally depicted as 
in Material 6, are very fluorescent and have the added feature 
that the fluorescent signal is long lived (see Photochemistry and 
Photobiology, 66 4), 424-431,(1997)). When the R-groups represent 
donor (D) and acceptor (A) groups on the same molecule as depicted 
in structure S, then these materials possess superior luminescent 
properties. In fact the high fluorescence quantum yields ( phi F 
SIMILAR 0.91) are obtained in certain solvent environments (see 
previous reference for an example) . 

[0033] The materials discussed in the previous examples absorbed 
light in either the UV or visible region of the electromagnetic 
spectrum. These materials have several advantages for use in the 
application described in the present invention. Often the 
materials are atmospherically stable, they are commercially 
available since they have been used extensively in non- 
photographic applications and finally good optical properties can 
been had (e.g. large Stokes 1 shifts, high fluorescence quantum 
yield ( phi F, long excited state lifetimes tau . etc.) . The 
materials in the next serious of examples absorb light in the IR 
and for the most part emit further into the IR. Since these 
materials emit beyond the absorption of the other possible 
colorants on articles, IR luminescent materials can be detected 
easier from background colorants. The next several materials are 
typical IR materials useful for this invention. 
EMI 13 . 1 

Material 8 contains a general structure depicting a phthalocyanine 
or naphthalocyanine compound. Phthalocyanines are well known in 
the photographic industry (for a historic reference for these 
compounds and their basic luminescence properties see Molecular 
Luminescence: An International Conference., New York, W. A. 
Benjamin, 295-307, (1969)). They have been used in 

electroconductive applications, as absorber dyes for 

photothermographic printing and as colorants in inks (for a 
general reference see chapters 5 and 9 in Infared Absorbing dyes: 
Topics in Applied Chemistry., Edited by Masaru Matsuoka, New York, 
Plenum Press, 1990.. Several well known properties of the 
phthalocyanines and their extended analogs, naphthalocyanines , 
have high fluorescence efficiencies (see Dyes and Pigments, 11, 
77-80, (1989)) for certain types and superior thermal (see Aust. 
J. Chem., 27, 7-19, (1974)) and light stability (for a recent 
disclosure see Dyes and Pigments, 35, 261-267, (1997). These 
properties make these materials ideal for storage of large data 
amounts for extended periods as described in this invention. 
Compound T depicts a general structure of a phthalocyanine or 
naphthalocyanine. X5, X6, X7 and X8 represent atoms necessary to 
form a ring. The ring is often aromatic or heteroaromat ic such as 
phenyl, 1,2-fused naphthyl, 1,8-fused naphthyl or larger fused 
polyaromatics such as f luoroanthrocyanine . The rings may be 
substituted in any way in the spirit of this invention provided 
that the materials is still luminescent. In fact differential 
substitution can be used to attenuate the physical properties 
(e.g. light stability and solubility) or enhance the optical 



properties of a material (e.g. Fluorescence efficiency or Stokes 1 
shift). The rings may contain functional groups through which 
oligomerization can be accomplished. The (X5-8 ) -groups may be the 
same or different leading to symmetrical or unsymmetrical 
materials respectively. The metal atom (M2) can be any metal with 
the proviso that it allows for luminescent materials. The 
metal (M2) can also represent two hydrogen atoms, these materials 
are usually referred to as "non-metallized" (na) phthalocyanines . 
Some metals can possess additional "axial" ligands (e.g. Al and 
Si) which are useful for appending additional functional groups to 
alter the properties of the dyes. Additionally these groups 
prevent chromophore aggregation which may perturb the luminescent 
properties of the chromophores. These ligands also useful points 
of attachment for oligerimerize these materials (see Thin Solid 
Films, 299,63-66, (1997)) or to create dendrimers (see Angew. 
Chem. Int. Ed. 37(8), (1092-1094), (1998). A related class of 
materials is depicted in material 9. Compound U is classified as a 
"sub"-phthalocyanine (see for a lead article on the synthesis and 
properties of these materials J. Am. Chem. Soc. 118, 2746- 
2747, (1996)). As for the phthalocyanines these materials are very 
fluorescent ( phi SIMILAR 0.80). In fact these materials are 
useful in preparing unsymmetrical phthalocyanines. The sub- 
naphthalocyanines with the proper substitution can absorb in the 
near IR and have Stokes 1 shift comparable if not larger than the 
analogous naphthalocyanines . 
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The group L2, like similar "axial substituents on phthalocyanines 
these groups may be useful for modifying the properties of the 
materials. Also like phthalocyanines these groups are expected to 
prevent chromophore aggregation which may perturb the luminescent 
properties of the chromophores. 
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Cyanines such as depicted in structure V are luminescent and 
useful for this invention. In the above structure n could be 0 or 
any integer (e.g. 1-4) and A is a group that is appended to the 
central chain carbon or atom. The group A, can be any alkyl, 
aromatic or heteroaromat ic group. A can be any group with the 
proviso that the dye is still luminescent. Y2 and Y3 could be 
independently one of the following groups: N, O, S, Se, or Te, 
additional C (alkyl) 2 which forms the indole nucleus, well 
recognized by anyone skilled in the art as an indole ring. 
Additionally when Y2 or Y3 is nitrogen then it is substituted with 
an appropriate group, forming what is recognizable as an 
imidazolium ring by any skilled in the art. Z6 and Z7 represent 
atoms necessary for forming a saturated aromatic or unsaturated 
non-aromatic ring. The ring so formed could be phenyl, naphthyl or 
any other fused aromatic. Likewise the ring could be any aromatic 
or non-aromatic heteroatom containing ring (e. g. pyridyl, 
quinoyl, etc.) R12 or R13 represent any of the possible nitrogen 
substituents well known by any skilled in the art. For example R12 
or R13 may be independently saturated substituted or unsubs t ituted 
alkyl (e.g. methyl, ethyl, heptaf luorobutyl , etc.) or non-saturated 
alkyl (vinyl, allelic, acetylinic) . R12 and R13 may also be 



charged groups (cationic, anionic or both) . In cases where the R12 
and or R13 are charged and a net charge exists on the dye, it is 
obvious to anyone skilled in the art, that there exist a 
combination of counterions to balance the charge. For example if 
R12 and R13 are both sulfoalkyl the net charge on the chromophore 
may be -1 and hence would be charge balanced with an appropriate 
cation (e. g. Na+, K+, triethylammonium, etc.) Likewise if R12 and 
R13 are simple uncharged alkyl groups such methyl, then the dye 
may have a net +1 charge and hence have to be charge balanced with 
a negative anion (e. g. perf luorobutyrate, I-,BF4-, etc.). R12 and 
R13 could be groups necessary to incorporate the material in an 
oligomer or polymer. The dye may be incorporated into the polymer 
backbone or be pendant. Additionally the polymer may incorporate 
this material by non-covalent forces (charge-charge interactions, 
encapsulation, etc.). Long chain cyanines are often bridged. It is 
known that such bridging 
EMI 16 . 1 

has a stabilizing effect on cyanine dyes and stability is a 
preferred embodiment here such dyes are preferred. The bridge 
could be any saturated structure of any size, preferably 5, 6, 7 
membered. Such ring may be f uctionalized with the usual groups 
alkyl (e.g. methyl, t-butyl) carboxlic acid (and its 
derivatives ), sulfonic acids (and its derivatives) halogen, 
aromatic and heteroaromat ic . Group B could be the usual chain 
substituents , halogen (preferable CI), phenyl, heteroaryl (e. g. 
furyl, thienyl, etc.), ethereal (e. g. ethoxy, phenoxy, 
benzyloxy) , or barbiturate, mercapto (e. g. thiophenoxy, 
thiobenzyloxy, etc.), amino (e. g. anilino, etc.). Bl could 
represent a point of attachment for oligomerization or 
polymerization. It is noted that m represents an integer from 1-3 
as dyes containing such bridging are well known in the art. Z 
groups represent atoms necessary to for fused rings. Each Z group 
represents any ring which allows these dyes to be luminescent. Y4 
and Y5 represent atoms necessary to form the typical dye nuclei 
and could anything which allows the material to be luminescent. 
Material 12 illustrates another useful feature. That is XI and X2 
represent the atoms necessary to for a ring from the nitrogen atom 
of the hetero-nucleus to the chromophore chain. Typically forming 
a 5-member or six member ring. Ridigization of chromophores as 
depicted in materials 11 and 12 is known to enhance the 
luminescence . 
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Another well known class of luminescent materials is depicted in 
material 13. This class of materials are known as squaraine dyes 
or squarylium dyes. The use of organic solubilized squaraines for 
antihalation protection in IR sensitive AgX applications has been 
described (WO 96/35142) . These dyes have been also been disclosed 
for use as IR absorbing elements in laser addressable imaging 
elements (EP 0764877A1) . 
EMI 17 . 2 



[0034] Squaraine dyes are well known to have good thermal 



stability, another preferred feature for any material of this 
invention. Z12 and Z13 independently represent any substituted 
aromatic or heteroaromatic nucleus. Typical aromatic nuclei 
include phenyl, naphthyl, pyrrylium, thiopyrrylium, or any other 
group which provides that the material is luminescent or absorbs a 
wavelength in the IR or UV region of the spectrum. Heteroaromatic 
rings could be but not limited to benzoxazolium, benthiazolium, 
quinoline or any other group which provided that the material is 
luminescent. It is also noteworthy to mention that the center ring 
does not have to feature the negative charge oxygen (0-) . In fact 
squaraines where the central chain atom is either carbon (US 
5,227,499) and nitrogen (US 5,227,498) have been disclosed. 



[0035] Another class of IR materials are illustrated in material 
14 (for a reference describing the merits of using squaraine and 
croconium dyes in optical recording materials see Sensors and 
Actuators B, 38-39, 202-206 (1997) and Sensors and Actuators B, 
38-39, 252-255 (1997). The croconium dyes like squaraines are well 
known to have good thermal stability, another preferred feature 
for any material of this invention. Z12 and Z13 indenpently 
represent any substituted aromatic or heteroaromatic nucleus. 
Typical aromatic nuclei include phenyl, naphthyl, any other group 
which provided that the material is luminescent. pyrrylium, 
thiopyrrylium. Heteoaromat ic includes but not limited to 
benzoxazolium, benthiazolium, quinoline or any other group which 
provided that the material is luminescent. 
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[0036] The materials described hence forth have intrinsic 
luminescent properties. However materials are not intrinsically 
luminescent but become so after an activation step can be used in 
the practice of this invention. The art is plentiful of examples 
of materials which fit this description. Materials 15, 16, and 17 
represent three of the more common materials. Other materials 
exist and respective methods for generating them are known. 
Generally these materials are considered useful for this invention 
if a luminescent material is the result of an activation step. 
Some of the most common activating steps include the use of light 
(the materials are referred to as "photochromic") , a chemical 
(usually some oxidant to oxidize a "leuco" dye), heat (e. g. 
thermographic) , a reaction with another agent (e. g. a coupler with 
a photographic developer) or by non-covalent interaction between 
two or more agents often referred to as "host-guest or molecular 
recognition (e.g. metal complexation, chromophore-chromophore 
interactions, coupler-developer reaction, etc.). 
EMU 9. 1 



[0037] Equation 1 depicts the photo-conversion of a material into 
a material with additional "eximer fluorescence" (J. 
Chem. Soc . Chem. Commun., 591 (1992)). The process uses light to 
generate a new material which could be easily a luminescent 



material. In the above example a second point relevant to this 
patent is illustrated, that is, that a second stimulus (heat in 
the above example) may be used to reverse a material from a 
colored (or luminescent) state to a colorless (or non-luminescent) 
state. It is in the spirit of the invention that the encodement 
may not necessarily be due to the luminescent material directly 
but may be due to its removal from a luminescent background. 
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[0038] Equation 2 shows another type of activation of a material 
(Angew. Chem. Int. Ed. Engl., 36 (24 ), 2 8 17-2 8 1 9, (1997)). A 
material (or its luminescence) may be "turned on" or "off" with 
redox chemistry. The oxidation may come about by simple post- 
coating reaction with a molecular oxidant or a more complicated 
photographic process (generation of an oxidized color developer) . 
Equation 2 also illustrates the possibility of a reversible 
system. 

[0039] Equation 3 illustrates yet another possible way of 
generating a luminescent compound. This process involves the 
selective complexation ("molecular recognition" or "host-guest") 
of one non-luminescent component (dye-ligand) by another (Cu<2+> 
ion) to in this case convert the material to a luminescent 
material (Angew . Chem. Int. Ed. 37,772-773, (1998)). This example 
shows the formation of a new material without the possibility for 
reversal. However it is well known that molecular recognition can 
be used to form a transient luminescent species that can be 
reverted back to the non-luminescent material ( see the following 
recent reference in the literature J. Mater. Chem., 8 (6), 1379- 
1384, (1998)). For completion it is also acknowledged that a 
luminescent material could be convened to a non-luminescent 
material to for the encodement. The mechanisms by which these 
materials luminesce or do not luminesce and their physical 
attributes have been thoroughly reviewed (Chem. Rev., 97, 1515- 
1564, (1997)) . The materials and methods for generating 
luminescence described within this reference are useful in the 
practice of this invention. This invention however pertains to the 
use of these materials for encodement of data, in particular large 
data blocks, on articles. 
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Specific materials that can be used in this invention include: 
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<tb>I- 

1<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>AKSEP>CKSEP>- 

<tb>I- 

2<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>AKSEP>OR 

<a> 

<SEP>- 
<tb>I- 

3<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>H2<SEP>-<SEP>- 

<tb>I- 

4<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>Si<SEP>CKSEP>Cl 

<tb>I- 

5<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>SKSEP>OH<SEP>OH 

<tb>I- 

6<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>Si<SEP>OR 

<a> 

<SEP>OR 
<a> 

<tb>I- 

7<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>Mg<SEP>-<SEP>- 

<tb>I- 

8<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>Zn<SEP>-<SEP>- 

<tb>I- 

9<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SE 

P>Mn<SEP>-<SEP>- 

<tb>I- 

10<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<S 

EP>Eu<SEP>-<SEP>- 

<tb>I- 

11<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<S 

EP>Yb<SEP>-<SEP>- 

<tb>I- 

12<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<S 
EP>Sn<SEP>-<SEP>- 

<a> R could be any substituted alkyl (methyl, ethyl, n-butyl,t- 
butyl, isoamyl etc...)/ any substituted silyl group (e.g. 
trimethylsilane, tributylsilane , trichlorosilane , triethoxysilane , 
etc..) or any grou that could be used to make the above compounds 



oligomeric or prevent dye aggregation) 



<tb></ TABLE > 
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<tb> 



<tb>Head 


Col 


1 : 


Compound 


<tb>Head 


Col 


2 : 


Rl 


<tb>Head 


Col 


3 : 


R2 


<tb>Head 


Col 


4 : 


R3 


<tb>Head 


Col 


5: 


R4 


<tb>Head 


Col 


6: 


R5 


<tb>Head 


Col 


7 : 


R6 


<tb>Head 


Col 


8 : 


R7 


<tb>Head 


Col 


9: 


R8 


<tb>Head 


Col 


10 


: X 


<tb>Head 


Col 


11 


: Y 


<tb>Head 


Col 


12 


: M 


<tb>Head 


Col 


13 


: L 


<tb>Head 


Col 


14 


: L' 



<tb>I- 

13<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>AKSEP>CKSEP>- 

<tb>I- 

14<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>AKSEP>OR 

<a> 

<SEP>- 
<tb>I- 

15<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>H2<SEP>-<SEP>- 

<tb>I- 

16<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Si<SEP>CKSEP>Cl 

<tb>I- 

17<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Si<SEP>OH<SEP>OH 

<tb>I- 

18<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Si<SEP>OR 

<a> 

<SEP>OR 
<a> 

<tb>I- 

19<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Mg<SEP>-<SEP>- 

<tb>I- 

2 0<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Zn<SEP>-<SEP>- 

<tb>I- 

21<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 



EP>Mn<SEP>-<SEP>- 
<tb>I- 

2 2<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Sn<SEP>-<SEP>- 

<tb>I- 

2 3<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>NH<SEP>CH<S 

EP>Eu<SEP>-<SEP>- 

<tb>I- 

2 4<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<S 
EP>Yb<SEP>-<SEP>- 

<a>R could be any substituted alkyl (methyl, ethyl, n-butyl,t- 
butyl, isoamyl etc...)/ any substituted silyl group (e.g. 
trimethylsilane, tributylsilane, trichlorosilane, triethoxysilane, 
etc..) or any gro that could be used to make the above compounds 
oligomeric or prevent dye aggregation) 



<tb></ TABLE > 
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<tb>< TABLE > Columns=14 
<tb> 

<tb>Head Col 1 : Compound 
<tb>Head Col 2 : Rl 
<tb>Head Col 3: R2 
<tb>Head Col 4 : R3 
<tb>Head Col 5: R4 
<tb>Head Col 6: R5 
<tb>Head Col 7 : R6 
<tb>Head Col 8 : R7 
<tb>Head Col 9: R8 
<tb>Head Col 10 : X 
<tb>Head Col 11 : Y 
<tb>Head Col 12 : M 
<tb>Head Col 13: L 
<tb>Head Col 14 : L 1 

<tb>I-2 5<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>A1<SEP>CKSEP>- 

<tb>I-2 6<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>AKSEP>OR 

<a> 

<SEP> - 

<tb>I-2 7<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>H2<SEP>-<SEP>- 

<tb>I-2 8<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Si<SEP>CKSEP>Cl 

<tb>I-2 9<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

XSEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Si<SEP>OH<SEP>OH 

<tb>I-3 0<SEP>SO3<-XSEP>H<SEP>SO3<-XSEP>H<SEP>SO3<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Si<SEP>OR 

<a> 

<SEP>OR 
<a> 



<tb>I-3KSEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Mg<SEP>-<SEP>- 

<tb>I-32<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

XSEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Zn<SEP>-<SEP>- 

<tb>I-33<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

XSEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Mn<SEP>-<SEP>- 

<tb>I-34<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

XSEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Eu<SEP>-<SEP>- 

<tb>I-35<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

XSEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Sn<SEP>-<SEP>- 

<tb>I-3 6<SEP>S03<-XSEP>H<SEP>S03<-XSEP>H<SEP>S03<- 

><SEP>H<SEP>S03<-XSEP>H<SEP>CH<SEP>CH<SEP>Yb<SEP>-<SEP>- 

<a> R could be any substituted alkyl (methyl, ethyl, n-butyl,t- 

butyl, isoamyl etc...)/ any substituted silyl group (e.g. 

trimethylsilane, tributylsilane , trichlorosilane , triethoxysilane , 

etc..) or any gro that could be used to make the above compounds 

oligomeric or prevent dye aggregation) 

<tb></ TABLE > 
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<tb>I-37<SEP>t- 


butyKSEP: 



butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Al<SEP>CKSEP>- 

<tb>I-3 8<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>H2<SEP>-<SEP>- 

<tb>I-3 9<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>l- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>AKSEP>OR 

<a> 

<SEP>- 

<tb>I-4 0<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Si<SEP>CKSEP>Cl 
<tb>I-4KSEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Si<SEP>OH<SEP>OH 
<tb>I-4 2<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Si<SEP>OR 



<a> 

<SEP>OR 
<a> 



<tb>I-4 3<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Mg<SEP>-<SEP>- 
<tb>I-4 4<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Zn<SEP>-<SEP>- 
<tb>I-4 5<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Mn<SEP>-<SEP>- 
<tb>I-4 6<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Yb<SEP>-<SEP>- 
<tb>I-4 7<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Sn<SEP>-<SEP>- 
<tb>I-4 8<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>CH<SEP>CH<SEP>Eu<SEP>-<SEP>- 
<a> R could be any substituted alkyl (methyl, ethyl, n-butyl, t- 
butyl, isoamyl etc...)/ any substituted silyl group (e.g. 
trimethylsilane, tributylsilane , trichlorosilane , triethoxysilane , 
etc..) or any gro that could be used to make the above compounds 
oligomeric or prevent dye aggregation) 



<tb></ TABLE > 
EMI26. 1 



<tb>< TABLE > Columns=14 
<tb> 

<tb>Head Col 1 : Compound 
<tb>Head Col 2 : Rl 
<tb>Head Col 3: R2 
<tb>Head Col 4 : R3 
<tb>Head Col 5: R4 
<tb>Head Col 6: R5 
<tb>Head Col 7 : R6 
<tb>Head Col 8 : R7 
<tb>Head Col 9: R8 
<tb>Head Col 10 : X 
<tb>Head Col 11 : Y 
<tb>Head Col 12 : M 
<tb>Head Col 13: L 
<tb>Head Col 14 : L f 

<tb>I-4 9<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>AKSEP>CKSEP>C1 
<tb>I-5 0<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>AKSEP>OH<SEP>OH 
<tb>I-5KSEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>AKSEP>OR 
<a> 

<SEP>OR 
<a> 



<tb>I-52<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>S i<SEP>CKSEP>Cl 

<tb>I-53<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>S i<SEP>OH<SEP>OH 
<tb>I-54<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 
butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Si<SEP>0R 
<a> 

<SEP>OR 
<a> 



<tb>I-55<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Mg<SEP>-<SEP>- 
<tb>I-5 6<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Zn<SEP>-<SEP>- 
<tb>I-57<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Mn<SEP>-<SEP>- 
<tb>I-5 8<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Eu<SEPXSEP>- 
<tb>I-5 9<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Sn<SEP>-<SEP>- 
<tb>I-60<SEP>t-butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>t- 

butyl<SEP>H<SEP>t-butyl<SEP>H<SEP>N (Me) 2<SEP>CH<SEP>Yb<SEP>-<SEP>- 
<a> R could be any substituted alkyl (methyl, ethyl, n-butyl, t- 
butyl, isoamyl etc...)/ any substituted silyl group (e.g. 
trimethylsilane , tributylsilane , trichlorosilane , triethoxysilane , 
etc..) or any gro that could be used to make the above compounds 
oligomeric or prevent dye aggregation) 

<tb></ TABLE > 
EMI27 . 1 

wherein n=any interger and the linkage depicts formation of any 

polyester 

EMI28 . 1 

wherein n=any interger and the linkage depicts formation of any 

polyester 

EMI29. 1 



<tb>< TABLE > Columns=10 
<tb> 

<tb>Head Col 1 : Compound 
<tb>Head Col 2 : Rl 
<tb>Head Col 3: R2 
<tb>Head Col 4 : R3 
<tb>Head Col 5: R4 
<tb>Head Col 6: X 
<tb>Head Col 7 : Y 
<tb>Head Col 8 : M 
<tb>Head Col 9: L 
<tb>Head Col 10 : L 1 

<tb>II-KSEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Al<SEP>CKSEP>- 
<tb>II-2<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>H2<SEP>-<SEP>- 



<tb>II-3<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>AKSEP>0R 
<a> 

<SEP>OR 
<a> 

<tb>II- 

4<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH< 
<tb>II- 

5<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH< 
<tb>II-6<SEP>H<SEP>H<SEP>H<SEP>H< 
<a> 

<SEP>OR 
<a> 

<tb>II-7<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Mg<SEP>-<SEP>- 
<tb>II-8<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Zn<SEP>-<SEP>- 
<tb>II-9<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Mn<SEP>-<SEP>- 
<tb>II-10<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Eu<SEP>-<SEP>- 
<tb>II-ll<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Sn<SEP>-<SEP>- 
<tb>II-12<SEP>H<SEP>H<SEP>H<SEP>H<SEP>CH<SEP>CH<SEP>Yb<SEP>-<SEP>- 
<a> R could be any substituted alkyl (methyl, ethyl, n-butyl, t- 
butyl, isoamyl etc. any substituted silyl group (e.g. 
trimethylsilane, tributylsilane, trichlorosilane triethoxysilane , 
etc..) or any group that could be used to make the above 
compounds oligomeric or prevent dye aggregation) . 

<tb>< / TABLE > 
EMI 3 0 . 1 

<tb>< TABLE > Columns=10 
<tb> 



<tb>Head 


Col 


1 : 


Compound 


<tb>Head 


Col 


2 : 


Rl 


<tb>Head 


Col 


3: 


R2 


<tb>Head 


Col 


4 : 


R3 


<tb>Head 


Col 


5 : 


R4 


<tb>Head 


Col 


6: 


X<a> 


<tb>Head 


Col 


7 : 


Y<a> 


<tb>Head 


Col 


8 : 


M 


<tb>Head 


Col 


9: 


L 


<tb>Head 


Col 


10 


: L' 



<tb>II- 

1<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>AKSEP>CKSEP>- 
<tb>II-2<SEP>H<SEP>H<SEP>H<SEP>H<SEP>COR<SEP>COR<SEP>H2<SEP>- 
<SEP>- 

<tb>II-3<SEP>H<SEP>H<SEP>H<SEP>H<SEP>COR<SEP>COR<SEP>AKSEP>OR 
<a> 

<SEP>OR 
<a> 

<tb>II- 

4<SEP>H<SEP>H<SEP>H<SEP>H<SEP>COR<SEP>COR<SEP>Si<SEP>CKSEP>Cl 
<tb>II- 



SEP>CH<SEP>Si<SEP>CKSEP>Cl 

SEP>CH<SEP>Si<SEP>OH<SEP>OH 
SEP>CH<SEP>CH<SEP>Si<SEP>OR 



5<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>Si<SEP>0H<SEP>0H 
<tb>II-6<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>Si<SEP>0R 
<a> 

<SEP>OR 
<a> 

<tb>II-7<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>Mg<SEP>- 
<SEP>- 

<tb>II-8<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>Zn<SEP>- 
<SEP>- 

<tb>II-9<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>Mn<SEP>- 
<SEP>- 

<tb>II-10<SEP>H<SEP>H<SEP>H<SEP>H<SEP>COR<SEP>COR<SEP>Eu<SEP>- 
<SEP>- 

<tb>II-ll<SEP>H<SEP>H<SEP>H<SEP>H<SEP>COR<SEP>COR<SEP>Sn<SEP>- 
<SEP>- 

<tb>II-12<SEP>H<SEP>H<SEP>H<SEP>H<SEP>C0R<SEP>C0R<SEP>Yb<SEP>- 
<SEP>- 

<a> R could be any substituted alkyl (methyl, ethyl, n-butyl, t- 
butyl, isoamyl etc. any substituted silyl group (e.g. 
trimethylsilane, tributylsilane, trichlorosilane triethoxysilane , 
etc..) or any group that could be used to make the above 
compounds oligomeric or prevent dye aggregation) . 

<tb></ TABLE > 
EMI 31 . 1 

EMI32 . 1 

EMI33 . 1 

EMI34 . 1 

EMI35 . 1 

EMI3 6. 1 

EMI37 . 1 

EMI 3 8 . 1 

EMI3 9. 1 



[0040] The methods of applying the invisible material on an 
article can be any digital imaging mechanism, such as printing, 
including inkjet, direct thermal or thermal transfer printing, 
electrophotography, molecular recognition, thermal, or light 
induced chemical reaction, such as oxidant, reductant or metal 
complexat ion, of leuco dyes. Other methods include commercial 
color imaging systems, such as Cycolor TM system available from 
Cycolor Inc., 8821 Washington Church Road, Miamisburgh, Ohio 45342 
and microcapsules (cyliths) containing colored dyes are 



selectively imagewise exposured with sequential red, green and 
blue light. The light initiates the hardening of the shell of the 
exposed bead rendering them resistant to destruction during the 
processing step. During the processing step the beads are 
compressed and the non-hardened beads are crushed releasing their 
colored dye which is the complimentary to the exposure color 
(red/cyan, green/magenta, blue/yellow) . A discussion on methods of 
applying a material to a surface can be found in "Imaging 
Processes and Materials", chapter 1, Neblette's, 8<th> ed., Van 
Nostrand Reinhold, 1989. 

[0041] In the following examples inkjet and thermal dye transfer 
methods were chosen as the methods to apply the luminescence 
materials digitally on various supports. 

Inkjet method 



[0042] The concentration of the invisible material in the ink 
solution can be 0.005% SIMILAR 1% by weight, preferably 0.01% 
SIMILAR 0.1% by weight. A suitable surfactant such as surfynol TM 
465 surfactant (an ethoxylated dialcohol surfctant sold by Air 
Products and Chemicals, Inc.) can be added at 0.5%-2% by weight, 
with the presence of 2-10% glycerol, 2-10% diethyleneglycol , 2-10% 
propanol, and 0%-2% tr iethanolamine . Commercial inkjet printers 
such as HP690C or Epson Stylus Color 200 was used for the testing, 
with the printing resolution of 300 or 360 dpi. Either stepwedge 
files or 2-D bar-code encoding compressed sound file can be 
printed digitally onto various supports at the visual reflection 
density of 0.01-0.3, preferably 0.05-0.1. 



Thermal dye transfer method 

[0043] An assemblage of thermal dye transfer such as described in 
US 4, 839, 336 can be used. This assemblage comprises: (a) a dye- 
donor element that contains the invisible material, (b) a dye- 
receiving element which is in a superposed relationship with the 
dye-donor element so that the dye-layer of the donor element is in 
contact with the dye-image receiving layer of the receiving 
element . 

[0044] The above assemblage comprising these two elements may be 
preassembled as an integral unit when a single luminescent dye 
material is transferred. This can be done by temporarily adhering 
the two elements together at their margins. After transfer, the 
dye-receiving element is then peeled apart to reveal the dye 
transfer image. 

[0045] When a luminescent image was generated on top of a three- 
color thermal transferred image, dye-donor elements containing 



cyan, yellow and magenta dyes are used similar to that disclosed 
in U. S. Pat. 4, 839, 336. The assemblage is formed first on three 
occasions during the time when heat is applied by the thermal 
printing head. After the first dye is transferred , the elements 
are peeled apart. A second dye-donor element is then brought in 
register with the dye-receiving element and the process repeated. 
The third color is obtained in the same manner to generated a 
three-color thermal transferred image. Finally, the dye-donor 
element containing the luminescent material was transferred on top 
of the said three-color image to form a 2D bar-code file that 
encodes the compressed information such as sound associated with 
the three-color image. More than one dye donor sheet containing 
different luminescent materials can also be used and multiple 
luminescent 2D bar-code images can be transferred consecutively. 



[0046] The luminescent material in the dye-donor element is 
dispersed in a polymer binder such as a cellulose derivatives, e. 
g., cellulose acetate hydrogen phthalate, cellulose acetate 
propionate, cellulose acetate butyrate, cellulose triacetate or 
any of the materials described in U. S. Pat. No. 4, 700, 207. The 
binder may be used at a coverage of from 0.1 to 5 g/m<2>, and the 
luminescent material can be used at a coverage of from 0.02 to 0.2 
g/m<2>. The support for dye-donor element in this invention can be 
any material that is dimensionally stable and can withstand the 
heat of the thermal printing heads. Such materials include 
polyesters such as poly (ethylene terephthalate) ; polyamides; 
polycarbonates; cellulose esters such as cellulose acetate; 
fluorine polymers such as polyvinylidene fluoride or 
poly ( tetraf luoroethylene-co-hexaf luoropropylene) ; polyethers such 
as polyoxymethylene, ; polyacetals; polyolefins such as 
polystyrene, polyethylene, polypropylene or methylpentane 
polymers; and polymides such as polymideamides and 
polyetherimides . The support generally has a thickness of from 2 
to 30 ?m. It may also be coated with a subbing layer, if desired, 
such as those materials described in U. S. Pat. No. 4,695,288. 



[0047] The reverse side of the dye-donor element may be coated 
with a slipping layer to prevent the printing head from sticking 
to the dye-donor element. Such a slipping layer would comprise a 
lubricating material such as a surface active agent, a liquid 
lubricant, a solid lubricant or mixtures thereof, with or without 
a polymeric binder. Preferred lubricating materials include oils 
or semicrystalline organic solids that melt below 100 DEG C such 
as poly (vinyl stearate) , beeswax, perf luorinated alkyl ester 
polyethers, poly (caprolactone) , silicone oil, 

poly (tetraf luoroethylene) , carbowax, poly (ethylene glycols) . 
Suitable polymeric binders for the slipping layer include 
poly (vinyl alcohol-cobutyral) , poly (vinyl alcohol-co-acetal) , 
poly ( styrene) , poly (vinyl acetate), cellulose acetate butyrate, 
cellulose acetate propionate, cellulose acetate or ethyl 
cellulose. The amount of the lubricating is generally in the range 
of 0.001 to 2 g/m<2>. In the presence of a polymeric binder, the 
lubricating material is present in the range of 0.01 to 50 weight 



%, preferably 0.5 to 40, of the polymer binder employed. 



[0048] The dye receiving element that is used with the dye-donor 
element of the invention usually comprise a support having thereon 
a dye imaging-receiving layer. The support may be transparent film 
such as a poly (ether sulfone) , a polymide, a cellulose ester such 
as cellulose acetate, a poly(vinyl alcohol-co-acetal) or a 
poly (ethylene terephthalate) . The support for the dye receiving 
element may also be reflective such as baryta-coated paper, 
polyethylene-coated paper, white polyester (polyester with white 
pigment incorporated therein) , an ivory paper, a condenser paper 
or a synthetic paper such as duPont Tyvek TM . The dye-image 
receiving layer may comprise, for example a polycarbonate, a 
polyurethane, a polyester, polyvinyl chloride, poly ( s tyrene-co- 
acrylonitrile) , poly (carprolactone) or mixtures thereof. The dye 
image receiving layer may be present in the amount of 1 to 5 
g/m<2> . 

[0049] As noted above, one of the intention of the invention are 
to use dye thermal transfer method to form a luminescent transfer 
bar-code image over a blank support or a three-colored thermal 
transfer image. Such a process comprise imagewise-heating a dye- 
donor element as described above and transferring a luminescent 
dye image to a dye-receiving element to form the luminescent 
image. The dye-donor element of the invention may used in sheet 
form or in a continuous roll or ribbon which may contain only the 
luminescent material or may have alternating areas of other image 
dyes such as sublimable cyan and/or magenta and/or yellow and the 
luminescent material. Such image dyes are disclosed in U. S. Pat. 
Nos. 4,541,830; 4,698,651; 4,695,287; 4,701,439, the disclosures 
of which are hereby incorporated by references. Thus, luminescent 
image (at least one) over one- two-, three- or higher number color 
elements are included in this invention. 

[0050] Thermal printing heads which can be used to transfer dye 
from the dye-donor elements for the invention are available 
commercially. There can be employed, for example, a Fujitsu 
Thermal Head (FTP-040 MCSOOl), a TDK thermal head F415 HH7-1089 or 
a Rohm Thermal Head KE 2008-F3. 

[0051] The playback device is preferably a digital hand held wand 
reader or a digital camera with engineered to operate in a dual 
role as a playback device. The sensor of this device could have 
integrated CCD or CMOS technology with a LED illumination source, 
decoding software and chips. One example of such a device would 
also have the mechanism to playback the file as an analog sound 
file. Descriptions of such devices can be found in commonly 
assigned copending EPO applications 98202964.7, 98203451.4 and 
98203486. 0 . 

[0052] Printing of data and application of a printed transferable 
support in accordance with this invention is shown in the drawing. 
In Fig. 1A a blank sheet 1 is fed through an ink-jet printer 2 and 



a dot pattern 3 is printed on the sheet. 

[0053] In Fig. IB, a blank sheet 4 is fed through an offset 
printer 4, having an ink reservoir 6, an inking roller 7 and print 
roller 8. A dot pattern 9 is printed on the sheet. 

[0054] Fig. 2 shows a sheet 10 printed with a dot pattern 11 being 
peeled off a backing layer 12. 

[0055] Fig. 3 shows applying a sheet 13 having a dot pattern over 
an entire surface thereof and adhesive layer on the opposite 
surface to an article 14. 

[0056] The following examples illustrate the transferable support 
and advantages of the invention. In examples 1-4 materials used 
for printing visible codes on the intermediate supports were 
simple commercial black printing inks. The ink-jet printed codes 
were generated using HP deskjet (550) or Epson Stylus Color 200 
type printers. The intermediate supports were commercial grade 
Kodak Photographic Quality paper, HP premium transparency media, 
or 

[0057] In examples 5-10 the following dyes were used: 

Dye 1 polymeric aluminum phthalocyanine dye (commercially 
available from Eastman Chemical as NIRF ink solution) . 
Dye 2 
EMI 4 4 . 1 

Dye 3 
EMI 4 5 . 1 

Dye 4 
EMI 45 . 2 

Dye 5 
EMI 45 . 3 

Dye 6 
EMI 4 6 . 1 

Dye 7 
EMI 4 6 . 2 

Dye 8 
EMI 4 6 . 3 



Example 1 



[0058] A sound file which had been previously recorded and 
convened to a digital "musical instrument data interface (midi) " 
code and then compressed using the ZIP protocol was jet printed on 
an intermediate sticker-type support as a 2-D barcode generated 
using Paperdisk software (trademark Cobblstone Software, Lexington, 
Ma) . The intermediate support was peeled from its backing and 
appended to a photograph. The data was abstracted from the print 
by using a Kodak Digital Science PhotoDoc Color Scanner (Eastman 
Kodak Company, Rochester, New York) , Paperdisk to reconvert the 
barcode to the midi file which was played back using ZCakewalk 
Home Studio 7, software (Twelve Tone Systems Inc., Cambridge, 
Massachusetts) . 



Example 2 

[0059] A sound file which had been previously recorded and 
converted to a digital "musical instrument data interface (midi) " 
code and ten compressed using the ZIP protocol was jet printed on 
an intermediate transparent support as a 2-D barcode generated 
using Paperdisk software . The intermediate support was applied to 
a photograph using ordinary transparent tape. The data was 
abstracted from the print by using a Kodak photodoc scanner, 
Paperdisk to reconvert the barcode to the midi file which was 
played back using ZCakewalk Home Studio 7. 



Example 3 

[0060] A invisible voice file which had been previously recorded 
and converted to a digital tile using Paperdisk software and was 
jet printed on an intermediate sticker- type . The intermediate 
support was applied to an upright support which was representative 
of a wall. The data was abstracted from the print by using the 
technique previously disclosed (a Kodak digital camera, Paperdisk 
to reconvert the barcode to the midi file which was played back 
using ZCakewalk Home Studio 7) . 



Example 4 



[0061] A data pattern was generated using Paperdisk software 
(trademark Cobblstone Software, Lexington, Ma) . Next the data 
pattern was then converted into a page often redundant patterns 
using software, commercially available as, LabelPro (trademark of 
Avery Dennison Corporation, Diamond Bar Ca. 91765). The page was 
then printed onto a sheet of clear labels media (also available 
from Avery Dennison Corporation as sold as Clear Shipping Labels 
8663, 2"x4" type) using materials which when ink jet printed was 
near invisible to the naked eye. The labels (transferable support) 



were then applied to a final articles as follows: 



a) a label with the invisible file was applied to the front 
surface of a three color photographic print. The underlying image 
was not obscured by the sticker, 

b) a label with the invisible file was applied to the backside of 
a transparent health imaging transparent support, 

c) a label with the invisible file was applied to the backside of 
a full color photographic print. The application of the invisible 
pattern was not detrimental to the normal viewing of the three 
color image on the opposite side of the support 

d) a label with the invisible file was applied a wall, 

e) a label with the invisible file was applied a computer, 

f) a label with the invisible file was applied to a greeting card, 

g) a label with the invisible file was applied a pane glass 
window, 

h) a label with the invisible file was applied an photographic 
album intermediate sheet, 

i) a label with the invisible file was applied a wax laminated 
photographic print , 

j) a label with the invisible file was applied an inkjet print, 
and 

k) a label with the invisible file was applied to a thermal print. 



Example 5 



[0062] 1.5 g of stock solution of ink containing a near-IR dye 
(dye 1, 0.06% by weight,) commercially available from Eastman 
Chemical Company as a NIRF TM ink (PM19599) was diluted with 13.5 
g of solution containing surfynol TM 465 (from Air Product), 
glycerol, diethyleneglycol , propanol and distilled water so that 
the final concentration of dye 1 is 0.006% by weight and 1% 
surfynol 465, 5% glycerol, 4% diethyleneglycol and 5% propanol. 
The resulted ink solution was filled into a refillable inkjet 
cartridge. A step image and a 2D bar-code image which represents a 
compressed sound file encoding 6 seconds of sound information were 
printed on sticker print paper with a HP 690C inkjet printer at 
300 dpi resolution. 

[0063] The step image was used to evaluate the dye spectroscopic 
characteristics such as reflection and fluorescence properties. 
The reflection spectra were obtained with the HP Lambda 19 
UV/Vis/NIR spectrometer with an integrating sphere using an 
aperture mask to allow only the coated area of the paper be 
measured. The fluorescence spectra was obtained with a SPEX Fluo-2 
fluorometer equipped with an IR detector at room temperature. The 
luminescent image printed was invisible to human eye under normal 
viewing conditions and can be transferred to other objects easily. 



Example 6 



[0064] An element similar to that of Example 5 was prepared except 
that the fluorescent dye is a UV-absorbing, visible fluorescing 
dye (dye 2), and that the final concentration of dye 2 is 0.1% by 
weight in the ink solution. The luminescent image printed was 
invisible to human eye under normal viewing conditions and can be 
transferred to other objects easily. 



Example 7 

[0065] A) An element similar to that of Example 5 was prepared 
except that the fluorescent dye is a visible-absorbing, visible 
fluorescing dye (dye 3) , and that the final concentration of dye 3 
is 0.01% by weight in the ink solution. The luminescent image 
printed was invisible to human eye under normal viewing conditions 
and can be transferred to other objects easily. 



Example 8 

[0066] A) An element similar to that of Example 5 was prepared 
except that the fluorescent dye is a infrared-absorbing, infrared 
fluorescing dye (dye 4, a cyanine dye), and that the final 
concentration of dye 4 is 0.01% by weight in the ink solution. The 
luminescent image printed was invisible to human eye under normal 
viewing conditions and can be transferred to other objects easily. 



Example 9 

[0067] A) An element similar to that of Example 5 was prepared 
except that two fluorescent inks (one contains an UV-absorbing, 
visible fluorescent dye, dye 2, the other contains an infrared 
absorbing, infrared fluorescent dye, dye 4) and that the final 
concentration of dye 2 and dye 4 are 0.1% and 0.01% by weight in 
the ink solutions, respectively. Two different luminescent 2D bar- 
codes (partially or completely overlap with each other) 
representing different compressed sound information were generated 
consecutively on a a sticker print paper instead of the glossy 
inkjet paper. The luminescent image printed was invisible to human 
eye under normal viewing conditions and can be transferred to 
other objects easily. 



Example 10 



[0068] A) An element similar to that of Example 5 was prepared 
except that two fluorescent inks (one contains a near infrared- 
absorbing, near infrared fluorescent dye, dye 1, the other 
contains an infrared absorbing, infrared fluorescent dye, dye 4) 
and that the final concentration of dye 1 and dye 4 are 0.006% and 
0.01% by weight, respectively, in the ink solutions. Two different 
luminescent 2D bar-codes (partially or completely overlap with 
each other) representing different compressed sound information 
were generated consecutively on a sticker print paper instead of 
the glossy inkjet paper. The luminescent image printed was 
invisible to human eye under normal viewing conditions and can be 
transferred to other objects easily. 



Claims : 



1. A transferable support comprising a substantially flat sheet 
having on a surface thereof encoded data in the form of dot code 
or two-dimensional bar code wherein the data is capable of being 
read by a sensor. 

2. A transferable support in accordance with claim 1, wherein the 
flat sheet has an adhesive, preferably a self-adhesive, on the 
surface of the sheet opposite the surface having the encoded data. 

3. A support in accordance with claim 1, wherein the material 
comprising the data is invisible to the eye under normal viewing 
conditions . 

4. A support in accordance with claim 1, wherein the flat sheet is 
transparent and preferably comprises a plastic sheet. 

5. A support in accordance with claim 1, wherein the flat sheet is 
non-transparent and preferably comprises paper. 

6. A method of preparing a support which comprises applying to 
substantially flat sheet, encoded data comprising a material 
capable of being detected by a sensor, wherein the data preferably 
is applied in the form of a dot code or a two-dimensional bar 
code . 

7. A method in accordance with claim 6, wherein the data is 
applied by ink-jet printing or thermal transfer, or applied in the 
form of a leuco dye which is developed by light, by heat, by an 
oxidant, by a reductant, by metal complexat ion, by molecular 
recognition . 

8. An object having affixed to a surface thereof a support 
comprising a substantially flat sheet having on a surface thereof 
encoded data in the form of dot code or two-dimensional bar code 
wherein the data is capable of being read by an sensor. 

9. An object in accordance with claim 8, which is a photograph, a 
wall, a glass object, a ceramic object or a fabric article. 

10. A method of applying data to an object which comprises 
applying to the surface of the object a support comprising 
comprising a substantially flat sheet having on a surface thereof 
encoded data in the form of dot code or two-dimensional bar code 
which is capable of being read by an sensor. 



